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July 10, 2017 Reference No. 032504

Mr. Howard Caine
United States Environmental Protection Agency 
Region V (SR-6J)
77 W. Jackson Boulevard 
Chicago, Illinois 
60604

Dear Mr. Caine:

Re: Progress Report No. 139
Groundwater and Landfill RD/RA
Reporting Period: April 1 through June 30, 2017
Rasmussen Landfill (Site), Livingston Co., Michigan

1. Introduction

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil Action 
No. 92 40071. This report summarizes the activities performed during the reporting period and describes 
the activities to continue or which are scheduled to start during the next reporting period.

2. Activities Performed During this Reporting Period

2.1 Operation and Maintenance

The quarterly round of groundwater elevations were measured on June 30, 2017. The corresponding 
groundwater contour map is provided on Figure 1.

GHD collected quarterly groundwater samples on June 7 through June 13, 2017, for the Groundwater 
Remediation Monitoring Program. The results from these samples are discussed below.

2.2 Reports

Quarterly Progress Report No. 138 was submitted to USEPA and Michigan Department of Environmental 
Quality (MDEQ) on April 10, 2017.

3. Summary of Findings

The results of the second quarter 2017 sampling are provided in Tables 1 through 5. Figure 2 is a Site 
location map showing the wells included in the quarterly Groundwater Remediation Monitoring Program 
and the annual Landfill Monitoring Program.
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During the second quarter 2017 sampling, 5 of the 25 monitoring wells sampled had Compounds of 
Concern (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking Water 
Cleanup Criteria (RDWCC).

Specifically, the five monitoring wells with COCs exceeding RDWCC are:

• CRA-RA-22 2.6 pg/L vinyl chloride

• CRA-RA-24 4.4 pg/L vinyl chloride

• CRA-RA-26S 98 pg/L trichloroethene

• CRA-RA-27 12 pg/L vinyl chloride

• CRA-RA-30 3.5 pg/L vinyl chloride

These same five monitoring wells had COCs above RDWCC during the first quarter 2017 sampling event.

The results of the 2017 round of the annual Landfill Monitoring Program are provided in Table 5. Volatile 
organic compounds were detected in some of the Landfill Monitoring Program samples but concentrations 
did not exceed their respective RDWCC. No semi-volatile organic compounds or metals were detected in 
any of the 2017 Annual Landfill Monitoring Program samples.

4. Problems Encountered

None encountered.

5. Corrective Measures to Rectify Problems

None required.

6. Contacts and Significant Correspondence with Public
Representatives

Communication Date
Quarterly Report April 10, 2017

Subject of Correspondence/Discussion
Report No. 138 submitted to H. Caine (USEPA) 
and K. Krawczyk (MDEQ)

7. Planned Upcoming Activities/Schedule

Activities planned for the third quarter of 2017 include;

• Continue the operation of ozone sparging system
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• Continue to monitor for the presence of ozone at each sparge vault

• The third quarter 2017 groundwater sampling event is scheduled for the week of September 11,2017

• The wells to be sampled in the third quarter of 2017 are listed in Table 6

Should you have any questions on the above, please do not hesitate to contact the undersigned.

Yours truly,

GHD

Bart Bartholomy

AJD/ks/51

End.

cc: Mike Stoelton, JCl
Colleen Liddell, Ford 
Karyllan Dodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Flonigman
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GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER)
JUNE 2017 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan
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AiMlyUul RmuIU • POSLO Arts Pluints 
Rasmussen Lamtnil 8lt* 

Livingston County, Michigan

Pag* 1 of 1

Sample
Location Sample ID Date Sampled Paramelar 1.1.1.TRICHLOROETHANE

Units
RDWCC(I)

pg/L
200

1^-OICHLOROETHENE
rroTAL)

pgn.

70 (2)

•aUTANONE 4-METHYL-2- ACETONE BENZENE CHLOROBENZENE ETHYLBENZENE METHYLENE 
PENTANONE CHLORIDE

pg/L pg/L port. pgR. pgfl. pgR. pgfl.
12,000 1,000 7U 8 1 00 74 8

TOLUENE TRICHLOROETHBNE VINYL CHLORIDE XYLENES (TOTAL)
pgrt.
700

pg/L
200

CRA-RA-2D GW-SR-2006 9/1/2016 ND(2.9) ND(2.9) N0(29) N0(29) NO(29) ND(2.9) 66 ND(Z9) NO(2,9) ND(2.9) N0(2.9) ND(2.9) ND(2.9)

CRA-RA-2D GW-SR-2036 11/16/2016 ND(3.3) ND(3.3) ND(33) ND(33) ND(33) NDI3.3) 79 ND(3.3) NO(3.3) ND(3.3) N0(3.3) ND(3.3) ND(3.3)
CRA-RA-2D GW-SR-2060 3714/2017 ND(2.9) ND(Z9) N0(29) ND(29) NO(29) ND(2,9) 75 ND(2.9) ND(Z9) ND{2.9) ND(2.9) NO(2,9) NO(2.9)
CRA-RA-20 GW-SR-2082 6/7/2017 ND(2.5) ND(2.5) N0{25) ND(25) ND(25) ND(2.5) 72 ND(2.5) ND(2.5) ND(2.5) N0(2.5) NO(2.5) ND(2.6)

Cftanoe

CRA-RA-18 GW-SR-2022 9/4/2016 79 ND(2.0) NO(20) ND(20) ND(20) N0(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) NO(2.0) ND(2.0) ND(2.0)
CRA-RA-18 GW-SR-2038 11/1672016 60 ND(3.3) N0{33) ND(33) N0(33) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND(3.3)
CRA-RA-18 GW-SR-2063 3/14/2017 66 ND(2.0) ND(20) ND(20) N0(20) N0(2.0) ND(2.0) ND(2.0) ND(2.0) ND{2.0) ND(2.0) ND(2.0) ND(2.0)
CRA-RA-18 GW-SR-2104 6/13/2017 61 ND(2.5) ND{25) ND(25) NO(25) ND{2.5) NO(2.6) ND(2.5) ND(2.6) ND(2.5) ND(2.5) ND(2.5) NO{2.6)

Cfianoe Dovm5iin/l.

EB-PZ-4 GW-SR-18S7 12/4/2012 ND(2.0) ND(ZO) ND(20) NO(20) ND(20) ND(2.0) 39 ND(2.0) ND(2.0) ND(2.0) ND(2.0) -------- 12-------- ND(2.0)
EB-PZ-4 GW-SR-1729 B/27/2013 ND(1.4) ND(1.4) ND(14) N0(14) ND(14) ND(1.4) 41 ND(1.4) NO(1,4) ND{1.4) NO(1.4)

1 2.2 1
ND(1.4)

EB-PZ-4 GW-SR-1827 9/2/2014 ND(1,4) ND(1.4) N0(14) NO(14) NO(14) ND(1.4) 43 ND(1.4) ND(1,4) ND(1.4) N0(1.4) ND(1,4) NO(1.4)
EB-PZ-4 GW-SR-1911 9/1/2015 ND(1,8) ND(1.8) N0(10) ND(10) N0(10) ND(1.8) 46 ND(1.8) NO(1,8) ND(1.8) N0(1.8) ND(1.8) ND(1.8)
EB-PZ-4 GW-SR-2026 8/5/2018 ND(I.O) ND(I.O) N0(10) ND(10) ND(10) ND(1.0) 46 ND(1.0) NO(1.0) ND(1.0) NO(I.O) ND(1.0) ND(I.O)

Chenoe Stable

PZ-106 GW-SR-1731 8/27/2013 ND(I.O) ND(I.O) ND(10) ND(10) N0(10) ND(I.O) ND(1,0) ND(I.O) ND(l.O) ND(I.O) ND(1.0) ND(1.0) ND(I.O)
PZ-106 6W-SR-1732 8^7/2013 Oupfica/e ND(I.O) ND(I.O) N0(10) NO(10) N0(10) NO(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(1,0) NO(I.O)

pz-ioe 6W-SR-1828 9/2/2014 ND(I.O) ND(1.0) ND(10) ND(10) N0(10) ND(1.0) ND(VO) ND(I.O) NO(I.O) ND(I.O) NO(I.O) ND(1.0) ND(I.O)
PZ-106 GW-SR-1912 9/1/2015 ND(1,0) ND(I.O) ND(10) ND(10) N0(10) NO(I.O) ND(1.0) ND(I.O) NO(I.O) ND(I.O) ND(I.O) ND(1.0) NO(I.O)
PZ-106 GW-SR-2023 9/4/2016 ND(I.O) ND(I.O) ND(10) ND(10) N0(10)

ND(I.O) ND(1.0)
Stable: all Non-Detect

ND(1.0) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(1.0)

RA-MW-28 6W-SR-2025 9/5/2016 7.6 ND(I.O) N0(10) ND(10) N0(10) NO(I.O) N0(1.0) ND(1.0) ND(I.O) ND(I.O) ND(I.O) ND(1.0) ND(1.0)
RA-MW-28 GW-SR-2038 11/16/2018 7.4 ND(I.O) ND(10) NO(10) ND(10) ND(I.O) NO(I.O) ND(I.O) ND(1.0) NO(I.O) ND(I.O) ND(1.0) ND(I.O)
RA-MW-28 GW-SR-2062 3/14/2017 6.0 NO(I.O) N0(10) ND(10) ND(10) NO(I.O) ND(I.O) ND(I.O) ND(1.0) ND(I.O) ND(I.O) ND(I.O) ND(1.0)
RA-MW-28 GW-SR-2101 6/13/2017

Chenoe
Ue1.S uo/l

ND(I.O) N0(10) NO(IO) ND(10) ND(I.O) ND(1.0) ND(I.O) ND(1.0) ND(I.O) ND(1.0) ND(1.0) ND(I.O)

(1) Part201 December 2013 Generic Resldentiel Drinking Water Cleanup Criteria
(2) The r^rion provided la for the isomer cia-1.2-dichtoroslhene. the lower of the two critarta for 1.2-dlc isrs. The critorion for traiw 1,2-dlchior



Analytical Results • Southern Vinyl Chloride Plume 
Rasmussen Landfill Site 

Livingston County, Michigan

Page 1 of 1

Sample
Sample ID Date Parameter 1,1,1-TRICHLOROETHANE 1,2-DICHLOROETHENE 2-8UTANONE 4-METHYL-2. ACETONE BENZENE CHLOROBENZENE ETHYLBENZENE METHYLENE TOLUENE TRICHLOROETHENE VINYL XYLENES

Location Sampled (TOTAL) PENTANONE CHLORIDE CHLORIDE (TOTAL)
Units pg/L pg/L pg/L pg/L pg/L pgfl- pg/L pgfl- pg/L pg/L pg/L pg/L pg/L

RDWCC(I) 200
70 (2)

13,000 1,800 730 6 100 74 5 790 5 2 280

CRA-RA-5 GW-SR-2027 9/6/2016 19 ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0} ND(1.0) ND(1.0) ND{1.0) ND(1.0) N0(1.0)
CRA-RA-5 GW-SR-2037 11/16/2016 17 ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND{1.0) ND{1.0) ND(1.0) ND(1.0) ND(l.O)
CRA-RA-5 GW-SR-2061 3/14/2017 16 ND(I.O) ND(IO) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0} ND(1.0) NO(1.0}
CRA-RA-5 GW-SR-2096 6/12/2017 29 ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0} ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0}

C/tanoe
Up 13 uq/L

CRA-RAr6S GW-SR-2028 9/6/2016 2.2 ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1,0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
CRA-RAt6S GW-SR-2040 11/16/2016 2.0 ND(I.O) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(1.0} ND(1.0) ND(1.0) ND(1.0) ND(1.0} ND(1.0)
CRA-RAt6S GW-SR-2078 3/20/2017 1.6 ND(I.O) ND(IO) ND(10) ND(10) ND(1.0) ND(I.O) ND(1.0) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(I.O)
CRA-RA-6S GW-SR-2097 6/12/2017 2.1 ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(I.O) ND(1.0) ND(1.0) ND(I.O) ND(1.0) 1.2 ND(1.0)

Ud 0.5 un/L UdO.2 uo/L
CRA-RA-7 GW-SR-2021 9/4/2016 ND(I.O) ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(I.O) ND(1.0) ND(1.0)
CRA-RA-7 GW-SR-2053 11/21/2016 NO(I.O) ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
CRA-RA-7 GW-SR-2080 3/20/2017 ND(1.0) ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) NDfl.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
CRA-RA-7 GW-SR-2093 6/11/2017 NO(I.O) ND(I.O) ND(10) ND(10) ND(10) ND(I.O) ND(I.O)

Stable; all Non-Detect

ND(1.0) ND(1.0) ND(I.O) ND(I.O) ND(I.O) ND(1.0)

CRA-RA-27 GW-SR-2029 9/6/2016 ND(I.O)
NO(1.0)
NO(1.0)

1.5 ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(I.O) ND(1.0) ND(1.0} NO(I.O) 9.1 ND(1.0)
CRA-RA-27 GW-SR-2041 11/17/2016 1.5 ND(10) ND(10} ND(10) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(1.0) ND(I.O) 8.6 ND(1.0)
CRA-RA-27 GW-SR-2072 3/16/2017 1.9 ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 8.6 ND(I.O)
CRArRA-27 GW-SR-2098 6/12/2017 NO(1.0) 2.5 ND(10) ND(10) ND(10) NO(I.O) ND(I.O) ND(I.O) ND(I.O) ND(1.0) ND(I.O) 12 ND(1.0)

C/ianoe
Up 0.6 uo/L Up 3,4 uo/L

CRA-RA-31 GW-SR-2019 9/4/2016 ND(1.0) ND(1.0) ND(IO) ND(10) ND(10) NO(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(I.O) ND(1.0)
CRA-RA-31 GW-SR-2020 9/4/2016 Duplicate ND(1.0) ND(1.0) NO(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(I.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
CRA-RA-31 GW-SR-2051 11/21/2016 ND(1.0) ND(1,0) NO(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND{1.0)
CRA-RA-31 GW-SR-2079 3/20/2017 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(I.O) ND(1.0) ND(1.0) ND(I.O) ND(1.0) ND(1.0)
CRA-RA-31 GW-SR-2092 6/11/2017

Chanoe
ND(1.0) ND(1.0) ND(10) ND(10) NO(10) ND(1.0)

Stable:
ND(I.O) 

all Non-Detect

ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0)

CRA-RA-33 GW-BW-06 6/6/2016 ND(1.0)
ND(1.0)
ND(1.0)

ND(1.0) ND(10) ND(10) NO(10) 1.4 ND(I.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0)
2.8 1

ND(1.0)
CRA-RA33 GW-BW-05 11/13/2016 ND(1.0} ND(10) NO(10) ND(10) 1.9 ND(1.0) ND(I.O) ND(1.0) ND(1.0) ND(1.0) 4.4 1 ND(1.0)
CRA-RA-33 GW-BW-06 3/10/2017 NO(1.0) ND(10) ND(10) ND(10) 1.9 NO(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 1.1 ND(1.0)
CRA-RA-33 GW-BW-006 6/10/2017 ND{1.0) ND(1.0) ND(10) ND(10) ND(10) 1.5

Stable
ND(1.0) ND(1.0) ND(I.O) ND(1.0) ND(1.0) 1.3

Ud02 uo/L

ND(1.0)

81-4 GW-SR-2033 9/7/2016 ND{1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0} ND(1.0) ND(1.0) ND(1.0) 1.6 ND(1.0)
81-4 GW-SR-2034 9/7/2016 Duplicate ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 1.6 ND(1.0)
81-4 GW-SR-2054 11/28/2016 ND(1.0) NO(1.0) ND(10) ND(10) N0(10) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND<1.0) ND(1.0) 1.7 NO(1.0)
81-4 GW-SR-2055 11/28/2016 DupScate ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND{1.0) ND(1.0) ND(1.0) 1.7 NO(1.0)
81-4 GW-SR-2075 3/14/2017 ND(1.0) ND(1.0) ND{10) ND(10) ND(10) ND(1.0) ND(I.O) ND(1.0) ND(1.0) ND(1.0) ND(I.O) 1.7 ND(1.0)
81-4 GW-SR-2105 6/13/2017

Chanae
ND(1.0) ND(I.O) ND{10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 1.9

Up 0.2 uo/L

ND(1.0)

(1) Part 201 December 2013 Generic Residential Drinking Water Oeanup Criteria
(2) The criterion provided is for the isomer cls-1,2-dichioroethene, the lower of the two criteria for 1,2-dlchtoroethene isomers. The criterion for bans 1,2-dlchloroethene is 100 pgfL.

<3KICI3aO<CM»S1-T3



Analytical Results - Southern TCE Plume 
Rasmussen Landfill Site 

Uvingston County, Michigan

Volatile Organics

Sample
Location

Date
Sampled

Units
RDWCCd)

1,1,1-TRICHLOROETHANE 1,2^ICHLOROETHENE 2-BUTANONE 4-METHYL-2- ACETONE BENZENE CHLOROBENZENE ETHYLBENZENE METHYLENE
(TOTAL) PENTANONE CHLORIDE

pgA. |ig/L MOR- van. MS^ M9^ NflA. PD/I-
200 70 (2) 13.000 1,*00 730 6 100 74 6

mil
780

TRICHLOROETHENE

mH
CHLORIDE

pg/L

XYLENES
(TOTAL)

280

CRA-RA-23D GW-SR-2032 9/7/2016 ND(I.O) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(1.0) ND(I.O) ND(I.O) 2.1 NO(I.O) ND(1.0)

CRA-RA-23D GW-SR-2058 11/29/2016 ND(1.0) ND(I.O) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(I.O) ND(I.O) NO(I.O) 1.7 ND(1.0) ND(I.O)

CRA-RA-23D GW-SR-2059 11/29/2016 Duplicala ND(1.0) ND(I.O) ND(10) ND(10) ND(10) ND(I.O) NO(I.O) ND(I.O) NDd.O) NDd.O) 1.7 ND(I.O) NO(I.O)

CRA-RA-23D GW-SR-2076 3/19/2017 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(1.0) 1.3 ND(I.O) ND(I.O)

CRA-RA-23D 6W-SR-2077 3^9/2017 Dupikalo ND(I.O) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) NO(I.O) ND(I.O) ND(1,0) ND(I.O) 1.3 ND(1.0) ND(I.O)

CRA-RA-23D GW-SR-2106 6/13/2017 ND(I.O) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) NO(I.O) NO(1.0) ND(I.O) ND(I.O) 2.1 ND(1.0) ND(I.O)

Chang*
Up 0.8 pg/L

CRA-RA-26D GW-SR-2033 9/7/2016 ND(1,0) ND(1.0) ND(10) ND(10) N0(10) ND(I.O) ND(I.O) ND(I.O) ND(1.0) NDd.O) NO(I.O) NDd.O) ND(10)

CRA-RA-26D GW-SR-2057 11/28C016 ND(I.O) ND(VO) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) NO(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O)

CRA-RA-26D GW-SR-2074 3/16/2017 ND(1.0) ND(I.O) ND(10) ND(10) N0(10) ND(I.O) ND(I.O) NO(I.O) ND(I.O) ND(I.O) NO(I.O) ND(I.O) ND(I.O)

CRA-RA-26D GW-SR-2100 6/12/2017 ND(I.O) ND(I.O) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) NO(I.O) ND(I.O)

Chang*
Stable; all Non-Oetect

CRA-RA-26S GW-SR-2030 9/7/2016 ND(3.3) ND(3.3) ND(33) ND(33) NO(33) ND(3.3) ND{3.3) NO{3.3) NO(3.3) ND(3.3) 78 ND(3.3) ND(3.3)

CRA-RA-26S GW-SR-2056 11/26/2016 ND(3.3) ND(3.3) NDI33) NO(33) ND(33) ND(3.3) ND(3.3] ND(3.3) N0(3.3) ND(3.3) 76 ND(3.3) ND(3.3)

CRA-RA-26S GW-SR-2073 3/16/2017 NO(4.0) N0(4.0) N0(40} ND(40) ND(40) ND(4.0) ND(4.0) ND(4.0) N0(4.0) ND(4.0) 75 NO(4.0) ND(4.0)

CRA-RA-26S 6W-SR-2099 6/12C017 ND(5.0) ND(5.0) ND(50) ND(50) ND(50) ND(5.0) ND(5.0) ND(5.0) ND(5.0) ND(5.0) 98 ND(5.0) ND(S.O)

Chang*
Up 23 pg/L

(1) PartZOI December 2013 Generic Residential Drinking Water Cleanup Criteria.
(2) The criterion provided is for the ieomer cis-l ,2'dichloroethene, the lower of the two criteria for 1.2-dichk .. The criterion lor trans 1.2-dichloroethene is 100 pg/L.

eHDI]BmOMt.T4



AiMlyUcil R«iuRt>Lai

Uvingcton County, MkMgin

Sample LociUon Sample 10 Dale Sampled Paramelar 1.1,1-TRJCHLOROETHANE 2-Bin'ANONE 4-METHYL-2- ACETONE BENZENE CHLOROBENZENE ETHYLBENZENE TOLUENE TRICHLOROETHENE VINYL XYLENES
PENTANONE METHYLENE CHLORIDE fTOTAL)CHLORIDE

2-METHYLPHENOlBIS{2-eTHYLHEXYL)PHTHALATEISOPHORONH

DISSOLVED TOTAL

ROWCC(1) 200 7001 13.000 1,800 780 8 100 74 6 780 6 2 280 370 6 800 B 4
UnHa pgfl- pgn- pgri. pgri. pgn- pgn. pgn. pgn. pg/L pgn. pgn. pg/L pg/L pgn. pg/L pgn- pgn. pg/L pg/L pgn.

CRA-RA4S OW-SR-1813 6/14«011 NO(1) NO(1) ND(10) N0(10) NO{10) ND(1) NO(1) NO(l) ND(1) NO(1) ND<1) 1.8 ND(1) ND{6) NO(5) NO(8) ND|1) ND(1) ND(3) NO(3)
CRA-RA-SS GW-SR-1B03 B/1BI2014 NO<1.0) ND(1.0) ND<10) ND(10) NO(10) NO(1.0) ND(1.0) NOdJI) ND(1.0) ND(1.0) N0(1.0) NO<1.0) N0(1.0) ND(4.8) NO{8.6) NO(4.8) ND(0.2) ND<02) ND(3XI) ND(3.0)
CRA-RA-SS OW-SR-1604 6/1BritD14 Dupileata ND(13J) ND(1.0) ND(10) ND(10) ND<10) N0(1.0) ND(IJJ) ND(1.0) ND(1.0) ND(1.0) ND(1.0) NOO.OJ ND(1.0) ND<4.8) ND(8.0) NO(4B) ND(02) ND(02) ND0.O) ND(3.0)
CRA-RA4S GW-SR-1891 8/18^016 1.8 ND(I.O) ND(10) NO(10) NO{10) N0(1.0) NO(1.0) N0(1.0) ND{1.0) ND{1.0) ND(1.0) ND(1.0) ND(1.0) N0(5.0) NDff.O) NO(S.O) NO(0.2) N0(02) ND(3.0) ND(3.0)
CRA-RA-6S OW-SR-1B93 6AU201B 1PJ

NO(1.0) J NO(10)J
ND(10) J ND(10) J ND(1.0J J ND(I.O) J NO(1.0) J ND{1.0)3 ND(1.0)J NO(1.0)J ND(1.0)J NO(1.0)J NOC5.1) NO(S.l) NO(S,1) NDP2) N0{0,2) N0(3.0) N0(3.0)

CRA4W-6S OW-SR-1B94 6/W2018 Duplioata
1.8 J NO(1.0) J NO(10) J NO(10) J ND(10)J ND<1.0)J

NO(1.0) J NO(1.0) J ND(1.0)4 ND(1.0)J NO(1.0)J NO(1.0)J ND(1.0)J ND(5.0) N0(5.0) NO(5.0) NO(0.2) N0(02) NDP-0) NO(3.0)
OW-SR-2087 8/12/2017 2.1 ND(I.O) ND<10) ND(10) NO(10) N0(10) NO(1D) N0(1.0) ND(1.0) ND(1.0) ND(1.0) 12 ND(1.0) ND(5.1) NO(5.1) ND{5.1) ND(1.0) NO(I.O) NOP.O) NO(3.0)

Change
Ud 0.03 uori. Ud 0.03 M/L

CRA^-S OW-SR-1521 8/16/2011 ND(1) NO(1) ND(10) ND(10) ND(10) ND(1) ND(1) ND(1) ND(1) NCKD ND(1) NO(1) ND(1) ND(5.2) ND(52) NOff.2) ND(1.0) N0(1.0) ULI(Ji]) NUW.0)
CRA-RA-S OW-SR-1S22 6/16/2011 Dupileata ND(1) ND(1) ND(10) NO(10) NO(10) ND(1) ND(1) ND(1) ND(1) ND(1) ND{1) ND(1) ND(1) ND{5.3) ND(5J) NOPJ) N0(1.0) ND<1XI) NDP.0) N0(3.0)
CRA4%A-S OW-SR-1628 6T21/2012 ND(1) ND(1) NO(10) N0<10) N0(10) NO(1) ND(1) ND(1) ND(1) ND(1) ND(1) NO(1> ND(1) ND(2.0) ND(2.0) N0(2.0) ND(02) ND(02) ND(3» NO(3)
CRA-RA^ GW-SR-170T 8/18/2013 ND(I.O) ND(1.0) ND(10) NO{10) NO(10) ND|1J) ND<1XI) N0(1.0) ND(1.0) ND(1.0) ND(1.0) NO(l.O) ND(1.0) ND{4.9) NO(4.9) ND(4.9» ND(02) ND(02) ND(3) ND(3)
CRARA-S GW-SR-1807 600/2014 NO(1.0) ND(1.0) ND(10) ND(10) NO(10) ND(10) ND<1.0) N0(1.0) ND(I.O) ND(14») ND(1.0) N0(1.0) ND(1.0) ND(4.6) NO(8.4) NO(4S) ND(02) NO<0.2> ND(3.0) N0(3.0)
CRARAB OW-8R-2001 6/11/2016 NO(1.0) ND(1.0) ND(10) N0(10) NO(IO) ND(10) ND(1.0) ND(1.0) ND(I.O) ND(1.0) ND(1.0) N0(1.0) ND(I.O) ND(4.8) NO(4.8) ND(4,8) 0.48 02 ND(3.0) NDfJ.O)
CRARA-B GW-SR-2004 6/11/2017 ND(1.0) ND(1.0) ND(10) ND(10) N0(10) ND(1.0) ND(1.0) ND(1.0) ND{1.0) ND(1.0) ND(1.0) NDO-O) ND(1.0) ND(5J) NO(5J) NO<6.3) ND(1.0) NOd.O) ND0.O) N0O.0)
CRARAB GW-5R-2WS 6/11/2017 DupHcala ND(1.0) ND(1.0) NO<10) ND(10) ND(IO) ND(10> NOO.O) ND(I.O) ND(IJ)) ND(1.0) ND(1.0) N0(1.0) ND(1.0) ND(S.2) N0(52) NO(5.2) N0(1.0) N0(1.0) NDp.0) ND(3.0)

Chanaa
Stable: AB Non-DelecI

CRARA-18 GW-SR-1805 6/10«011 107 ND(1) NO(10> N0(10) NO(IO) ND(1) NO(1) ND(1) ND(1) ND(1) 2.3 NO(1) ND{1) ND(52) NOpJ) NO<5.3) NOO.O) iiud.o) 6.1 NOP.0)
CRARA.18 GW-SR-1506 e/iortoii Dupllcala 107 ND{1) ND(10) ND(10) N0{10) ND(1) ND(1) ND(1) NO(1) NO{1) 2.3 NO(1) ND(1) ND{52) NO(5.3) NO02) ND(I.O) ND(1.0) 42 N0(3.0)
CRARA-18 OW-SR-1628 a/18/2011 80.8 ND(1) NO(10) N0(10) NO(IO) ND(1) NO(1) ND(1) 1.1 ND(1) 2.0 NO(1) ND(1) **

ND(3) NDP)
CRARA-18 QW-SR-1617 6«0/2012 66J ND(1) NO(10) ND(10> N0(10) NO(1) ND(1) ND(1) ND(1) NO(1) 2.0 NO(1) ND(1) NDp2) NOC22) ND(22) NO(O.OX«7) ND(0.0.067) NDd.T) NOd.7)
CRARA-18 QW-SR-1633 e/17/2013 88 NO(3J) N003) ND(33) ND{33) NDPJ) NO<3.3) NO(3J) ND(3J) NDPJ) ND(3B) NDO-3) ND(32) ND(4.8) N0{42) NO(4B) ND|02) ND{02) NOO.O) N0(30)
CRARAI8 OW-SR-1634 6/17/2013 DupUeala 80 ND(3J) NO{33) NO(33) ND(33) ND(3J) NO(3J) ND{3.3) ND(3.3) NDpJ) ND(3J) NO(3.3) N0(32) ND(4.8) NDt4.8) NO(4.8) ND{0.2) ND(D2) ND(3.0) N0{3.0)
CRA-RA-18 GW-SR-17B9 6/17/2014 78 ND<2B) NO<26) ND(25) NO(2S) NO(2S) NO(2.S) ND(2J) ND(2J) ND(2B) ND(2.S) ND(2.5) ND(2.5) NO(4.8)

5.6 J NO(4A) ND(0-2) ND(029) ND(3,0) NDp.O)
CRARA-18 QW-SR-iaB8 6/17/2016 85 NCX2J) NO(29) ND(2B) ND(29) ND(2J) NO(2.9) ND(2J) ND{2.8) NDP.9) ND(2.9} ND<2.9) ND(2J) NO(4.8) ND(4.8) ND(4.8) 0.43 029 N0(3.0) ND{3.0)
CRARA-18 GW-SR-1889 6/17/2018 Duplloala 65 ND{2.9) NO{29) ND{29) ND(29) ND(28) NO(2B) ND(2.9) ND(2J) ND(2^> ND(2.9) ND(2.9) NO(22) NO(4.8) NO(4.8) ND(4J) 022 027 ND(3.0) NO(3J))
CRA-RA18 OWRR.1997 6/10/2016 87 ND(2J> NO{28) ND(28) ND(28) NDI28) NO(2.9) ND(2J) NO(2J) ND(2B) ND{2.9) NO(2.8) ND(2.8) ND(4.8) ND(48) NO(4B) N0(0.2) ND<02) N0(3.0) ND(3.0)
CRARA-18 QW-SR-2104 6/13/2017 61 ND(2.S) ND<25) ND(25) NO(25) N0<28) NO{28) ND(25) ND(23) ND(2J) ND(2.5) NO(2.5) ND(2B) NO(4,8) ND(4.B) NO(4J) N0(1.0) ND(I.O) N0(3.0) ND(3,0)

CRARA.18S OW-SR-1619 8/20/2012 NDO) NDd) ND(10) ND(10) ND(10) ND(1) N0{1) NDd) NDd) ND(1) NDd) N0(1) NDd) ND(2.1) NDC2.1) Noa.i) NDP2) ND(02) NDP) N0(3)
CRARA-19S GW-SR-1636 6/17/2013 NDd-0) NDdJl) ND(10) NDdO) ND(10) NOd.0) NOd.O) NDd-0) N0(1.0) ND{1.0) ND{1.0) NOd.O) NDd-0) N0(4.B) ND(4.8) ND(4.8) ND(0.2) ND(D2) NDPJI) NDp-0)
CRARA19S OW-SR-1801 6/18/2014 ND(1.0) NDd-0) N0{10) NDdO) NOd.O) NO(1.0> NOd.O) NDd.O) NDd.O) NDd-0) ND{1.0) NO(I-O) ND(1.0) NO(4.8)

5.5 J NO(4A) N0{0.2) ND(0.2) NOp.0) NDp.0)
CRA-RA1BS GW-SR-1603 6/20/2015 ND(1.0) ND(I.O) NDdO) ND(10) ND(IO) NO(I.O) ND{1.0) NDd.O) ND(1.0) NDd-0) ND(1.0) ND(1.0) NDd-0) NO(4.6) ND(4.8) NO(4.8) 0.45 0.27 NOP-0) NDp-O)
CRARA-18S OW-SR-2002 8/12G016 ND(1.0) NOd.O) NO(IO) ND(10> NO(IO) NO(1.0) NOd.O) ND(1.0) ND(I.O) ND(1.0) NDd.O) ND(1.0) ND(1.0) ND(4.8) NO(42) N0(4.8) N0(0.2) N0(02) NDP.0) NDp.0)
CRARA19S GW-SR-2003 6/12/2016 OupHoata ND{1.0) ND(1.0> ND(10) ND(IO) ND(10) ND(I.O) NOd.O) ND(1.0) ND(1.0) ND(1.0) NDd-0) NDd-0) ND(1.0) ND(4.8) ND(4.8) ND{4.8) NO(0.2) ND(02) NOp.O) NDP-O)
CRARA19S OW-SR-2102 6/13/2017 ND(I.O) ND(I.O) ND(10) ND(10) NDdO) NDd.O) NOd.O) ND(I.O) NDd.O) ND(1.0) ND(1.0) NOd-O) ND(1.0) ND{5.4) ND(5.4) NO<8.4) ND{1.0) ND(1.0) NDp.0) NOP.0)
CRARA19S OW-SR-2103 6/13/2017 DupHoale ND(1.0) N0(1.0) ND(10) ND(IO) N0(10) ND(1.0) NO(i.O) ND(I.O) NDd.O) ND(1.0) ND(1.0) NO(1.0) NOd-0) ND(6.0) ND15.0) N0(6J)) ND(1.0) ND(1.0) NOp.O) NDp-O)

Chanaa
Stable: aB non-dated

CRARA-20 GWRN-418 11/28/2000 7 NDd) ND(10) NDdO) NOdO) ND(1) N0(1) ND(1) NDd) NDd) N0(1) NDd) NDd) ND(82) ND{62) N0{62) ND(02) NOP) N0(02) NDP)
CRARA20 GW-RW-487 11/19«001 11 NDd) NDdO) ND<10) ND(10) ND<1) NDd) NDd) NDd) NDd) N0(1) NDd) NDd) ND|5) ND(5) N0<6) ND(02) NDP) NA NA
CRARA-20 QW-SR-633 12/12/2002 6 NDd) NOdO) ND<10) ND(10) ND(1) NDd) NDd) N0{1) NDd) NDd) NDd) NDd) ND(5) ND15) ND(6) NDp-S) ND(0.5) NDd) NDd)

IneulTkilenl Groundwater to Collect SamNa
Hole;

(1) Pari 201 Oecembar 2013 Oenario Retidenllal DrinUng Water ClatRup Cilaria
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Table 6

Quarterly Sampling - VOCs

81-4
81-8

CRA-RA-2D
CRA-RA-5

CRA-RA-6S
CRA-RA-7
CRA-RA-18
CRA-RA-22

CRA-RA-23D
CRA-RA-24

CRA-RA-26D
CRA-RA-26S
CRA-RA-27
CRA-RA-28
CRA-RA-29
CRA-RA-30
CRA-RA-31
CRA-RA-32
CRA-RA-33
CRA-RA-34
CRA-RA-35
CRA-RA-36
CRA-RA-37

PZ-104
RA-MW-28
TEMP-PZ-2

2017 Groundwater Sampling Program 
Rasmussen Landfill Site 

Livingston County, Michigan

Annual Landfill Monitoring Program - VOCs, SVOCs & Metals

(2nd Quarter)
CRA-RA-6S (included in quarterly sampling)

CRA-RA-8
CRA-RA-18 (included in quarterly sampling) 

CRA-RA-19S 
CRA-RA-20

Additional Annual Samples - VOCs

(3rd Quarter)
CRA-RA-25

EB-PZ-4
PZ-106

RA-MW-47
Rasmussen Water Supply Well

GHD032504Caine-51-T6



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Inspectori^^L/t^ i Signature

Date: / pgj>- f 2
Time: ln:6(0 __________

Weather Conditions: CjuooP'/ ^

Observations

Erosion-North Face: OK_________________

Erosion-South Face: Ok

Erosion-East Face: Ok'

Erosion-West Face: OK

Erosion-Misc.: f)K

Storm Water Ponds:

Drainage Spillways & Outfalls: 

Roadways: (jooy?_________________

f"

Vegetation: 'fa ^ ,^Ol7> OaJ, ^M€fr7^c£<g>S

Signs, Gates, & Fences: OK_____________________________________________

Actions Taken:

Recommendations:



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Inspector: ( \

Date: 2b)7"
Time: fUfifl c^tA
Weather Conditions: CjuadsP'^^ ^ 0 ^

Observations

Erosion-North Face:____ OK____________________

Erosion-South Face:

Erosion-East Face: _

Erosion-West Face:___

Erosion-Misc.:

Signature:

6K

Storm Water Ponds:

Drainage Spillways & Outfalls: 

Roadways: ~ ____________

Vegetation: Ifv ^ ODT

Signs, Gates, & Fences: _______________________________

Actions Taken:
msr-

Recommendations:
/<SkI^__________



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Inspector^ Signature:

Date: tO. Zos'f
Time: 2:^jpAt ' ’

Weather Conditions: OxjnHVf ___________________

Observations

Erosion-North Face: _____________________________

Erosion-South Face:

Erosion-East Face:

Erosion-West Face: OK.

Erosion-Misc.: OK

Storm Water Ponds: ”DiZV

Drainage Spillways & Outfalls: 

Roadways: ________________

Vegetation:

Signs, Gates, & Fences:

Actions Taken:

Recommendations:
h\oN^ ___



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Inspector:I Signature:

Date: 7-
Time:^nr) ftA ' '

Weather Conditions: t ________

Observations

Erosion-North Face: Ot^

Erosion-South Face:

Erosion-East Face:

Erosion-West Face: OK

Erosion-Misc.: OK

Storm Water Ponds: [yJyC'O

Drainage Spillways & Outfalls: \aJi£^'K 

Roadways: CuDOp__________________

Vegetation: ^ooO

Signs, Gates, & Fences: QK

Actions Taken:ions taken:

Recommendations: 
i^jnu^_______



RASMUSSEN LANDFILL SITE
Livingston County, Michigan 

Landfill Inspection Form

Inspector;

Date! l\j
Time: \\nn\7KK ' _____

Weather Conditions: M

Observations

Erosion-North Face: ________________

Signature:

Erosion-South Face: ^Kl.

Erosion-East Face: OK

Erosion-West Face: C)K.

Erosion-Misc.: C ^

Storm Water Ponds:

Drainage Spillways & Outfalls: PlZ-W

Roadways: ^jtoop_______________________

Vegetation: Q/C

Signs, Gates, & Fences:

Actions Taken:

Recommendations:



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Inspector:

Landfill Inspection Form

vrSignature:^ ^

Date:^7^i;tg^sj7^V ^ 7S^ 2b

Time: 3:co _____________
Weather Conditions: CriQ'T'^

Observations

Erosion-North Face: ___________

/

Erosion-South Face: OK

Erosion-East Face: QK

Erosion-West Face: 0^

Erosion-Misc.:

Storm Water Ponds: Ok T^Z V

Drainage Spillways & Outfalls:

Roadways: Notify______________________

Vegetation: lit or) >7

Signs, Gates, & Fences: Q /*C

Actions Taken:

Recommendations:



Rasmussen 32504
Ozone Sparge System Inspection

DATE ApRiC 1* A?Ziu IZ.2^917 ApjZiU9 zo/T” ApOix- 2A 2a i7
OPERATOR SIGNATURE A.TLiX^

Air Compressor

Output Pressure psi WO nr> ;o*r irx ln<
Temperature F /ft-^ 1 Ao
Run Time hours <?<?<? /;/7- IMK 1 ^

Air Sep

Receiver Pressure psi -rw L»o
Feed Air Pressure psi 1 in ho liO no no
Cycle Pressure psi 70 7/9 7o
Hoidinq Tank Pressure psi W7 HZ. H'Z. HI.
Run Time hours IK77.7.7 !U^oi7.< WGZZ^.T' iic-^a7-A

Air Dryer

Temp. Indicator - color (^(ZxOChJ

Ozone Generator

Oxyqen Supply, LPM 7 7 7
% 03 capacity H< wr Ss" 4«r
Regulator#! psi .•5ft w 36
Regulator #2 psi t'l Z-; Zfl 'Z'Z.
Alarm Reading ppm, 03 — — -
Zone On I 1 1 1 \
Zone Time hours '/z. '/z W7 ’l7 Wz

Distribution Panei

CFM <0.ft O.iK tD.ft <5-ft
03 Feed Cone. Ppm 03 —

Comments:



Rasmussen 32504
Ozone Sparge System Inspection

DATE AliWVA.Zrtl^^ MA*r2/!2'/ii7 Zoil
OPERATOR SIGNATURE .A .
Air Compressor

Output Pressure psi 17 fl IK IK li/T
Temperature F IftI tAl /ftZ lAI
Run Time hours 1^77 7/*/< Z*/<4 2<‘iT

Air Sep

Receiver Pressure psi JTH <V rA
Feed Air Pressure psi no no no Mr>
Cycle Pressure psi ?o fn Jo
Holding Tank Pressure psi WZ. */2. 5*7 ‘^'Z.
RunTime hours .JMlHd----- /I7A<77.£,

Air Dryer

Temp. Indicator - color
____

(^iZ££jsJ r'-/zasu

Ozone Generator

Oxygen Supply, LPM 7 J J 7
% 03 capacity 4< 4!T
Regulator#! psi 3< !55'
Regulator #2 psi 21 “2/ 22 22. 27
Alarm Reading ppm, 03 - —
Zone On f ; 1 1
Zone Time hours Z n. »/i 1/2

Distribution Panel

CFM O-R O.fS tO.R
03 Feed Cone. Ppm 03

Comments: Hg nn



Rasmussen 32504
Ozone Sparge System inspection

DATE I?
OPERATOR SIGNATURE X7?L2r

Air Compressor

Output Pressure psi 1ZO 17^
Temperature F
Run Time hours

Air Sep

Receiver Pressure psi 5H
Feed Air Pressure psi nn h-r

//<■

Cycle Pressure psi T-o 'T'O 70
Holding Tank Pressure psi 47, H7 HZ-
RunTime hours

Air Dryer

Temp. Indicator - color r^i7^cks

Ozone Generator

Oxygen Supply, LPM 7% 03 capacity wr mV
Regulator#! psi
Regulator #2 psi 7,H 27 zz.
Alarm Reading ppm, 03 — — —
Zone On 1 'Z 7
Zone Time hours 1/^ f/y 7^

Distribution Panei

CFM 0.9, 0.9, 0.9,
03 Feed Cone. Ppm 03

Comments:



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE

DATE: A?£il IZ tZP> DATE: DATE:

WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI WELL WELL ID CFM @ DIST. PSI @ WELL
PANEL PANEL PANEL

SW-1 9 SW-1 (9.<B ft SW-1
_____________

SW-2 --- o------------O ft SW-2 ft.9) 9 SW-2 o-j___ ft
SW-3 /< SW-3 SW-3 __ CLi___ K
SW-4 A A /<' SW-4 O ft. ____ |[(d______ SW-4 ft.ft fu>
SW-5 /< SW-5 n.ft K SW-5 0.ft !U>
SW-6 /S A 14' SW-6 <0.7- /to SW-6 ft.ft /(z,

SW-7 ri.'l K SW-7 ft. 7 SW-7 n.ft Ka

SW-8
w* 7 SW-8 SW-8 —

f

SW-9 ^ — ___ SW-9 — — SW-9 -— •—
SW-10 — SW-10 — SW-10 •— —
SW-11 -_ SW-11 — SW-11 '—
SW-12 /< SW-12 K SW-12 (ft .ft
SW-13 0.A Z SW-13 7 SW-13
SW-14 SW-14 — SW-14 •— ---
SW-15 - , SW-15 — — SW-15 — —
SW-16 ___ ^__ SW-16 — SW-16 — —
SW-17 (O.Q IC» SW-17 17 SW-17 ftO.ft.

____ ________
SW-18 0.7 \u SW-18 lu SW-18 n,T- ___13___
SW-19 SW-19 0.7- SW-19 —CLi___ ___ Ik___
SW-20 o ^ —— SW-20 o fK (T SW-20 ___(24:___ Z?'
SW-21

* r---------- SW-21 SW-21 .—
SW-22 H SW-22 SW-22 ft) .ft /*r
SW-23 rO.iS, /< SW-23 o.ft SW-23 ft.JA (5
SW-24 ----- n.7 /•r SW-24 /O.ft /*r SW-24 ___ (2.S___ ___H___
SW-25 ri.A SW-25 ft> /to SW-25 ft.ft Ua

SW-26 —---------- SW-26 0.^ 7 SW-26
____ ___2___

SW-27 a? SW-27 1 SW-27 ___(24___ c#
SW-28 —— SW-28 ft.» SW-28
SW-29

^ r ----- 7----- SW-29 ft).;? f SW-29 ___ <24___ f
SW-30 ----------- 1------------- SW-30 — SW-30



3>Hlhiri f3 t ?Z5b^~ ZS'
i .T ■"^w.fi Wi f

M---f

Jfe ,
t ,L€^

JJSit

k^' ' jai
1 • „!f5: ^0 ^ .

MtjJH r-
'

Mu;-^ T Jf
V

AkiV\^<
____^

/r ■
Mia)*!
hAit)'*

1 m'
rf __ 2U ___
7------ fcig-fc^—1—»*—

jF« .pjs..
w---------------

1 ___5:3&i_
—/------------
•<" 55.42^

----- W>^—r-^

^j^iez
P7^:ib-*

♦^1. _ kw --J&M
T'E^jO*f-------1—fca—l-v—

,
■ idi" ■

PtiioL _J14f------- 1--- 1^. 1 w w
7gMy»i?. t-7 r->

I*- k-;7
' «.

. . ■

..■. :■-

---- ^
:•, - v'^ .

••

’ * '. ».g • , •
■■:

'•''* -' » • • • -

V' -. *.'S' '-'r: ’ *

pii»^4i 

jiLie kn£i*

Jlk'fer

Ji5^

Iticx

pfe^ooL Jo4p ^

'v .^

l-.‘

J^=f/'-l^

t)%E£^NfofS^ 
o : 'to t j2 lQ_, 43.

_jdg4^52^p:

k'

:kO!^ii2i42pAi.L&

k-
i
..

iJL
u<<»

jLM,a

¥*!#*!“ r-T-^-- ” ' -

t’v



5^ Lc|.7.<
1 'I '

-r ^ 2A.^A.
, “fTiSiK

!

I9*JC
^Ot^p. _

6jz

3^_ 

II. vn.
*-T
-<>■78 • ).00 * rt.'j

-izfo 6.8rt 1.00 fi,n ti.O^ mij?

USS— &-1^o (.oo- ■! ^ ^ n.to )i.»-l7
{‘kin ■ l_Q^^ ^..0 AkH?

5^i4^L^ j? ^ )L|__tj>jui id*32£b^
: ■*...

:.<3F 1a-(oW -^■-' V '

1^5__ ?.2<r 1.^. •^.lO
l3So I.Mt 2.3 /^.»3 if.<^p>

1.MZ1. '.-|v5 ’̂' 0.0?)
-i3sf5L_ O.)0

/?<o -ik^8_ *7.‘f3
------------- C-------------1---------5-------

/■P Olio n.67.
r3^<T Ci.9>f IM^ ■/:*/ {Q.'of ILA,’%

p / f 3<L ip^p.1
—1—f.---------

**:’_■

-------- fc-l —A-----------

;\ ^ ,• ‘*

Cj !A.i2A.;? a'-'. .. .-•
iHro _7.tz

—1  f—

f.lo 61 n' Olli f 7 <*./
-Uax-iLi>m - -Ml .

—T^-*-V«-------

^??.o • 0.1 z_ ——/2.o*^l
- IH55' Ut l.O _Omq_

—}—

/7.O7-
IHHO -4i.ge> l.fl ' j.n Y).q<^

f^fl L2, o.'H. /K«A
N<o^ 6:0ft f.rr ivf.: o.0<r

-----------SJ---------w.. ./ .- „-
HiAcr

ft \4^ IIHjfkiL
——1------------

---------------
*2ag^_S' ^ — 8 1 .

IKC<

Sl-Ctcid^



1
—H:^U«2^aeu

lAh^Jffc£x-Ud(jA^

ii.t«

t :?£ikfy.s2^i*/3*c

-£^*i^^lLi;C_i5c
5 CHUT ■g/.z.4 7^;

V^P>-—^iCfe.-a

-UZS^u^M

IZi32 /j<f5fj>^.

-^c»e;LiJ£iJu:^
;?aaav>c^p

oto8i*=He

^ ,, „ S'ifpftf;;-.



.1

Ahfi"f‘ 9
. ...■'■.'i,.-'' r.- ■■•, V, •■

•^3
?7<7rt*l 2C> I-j3a*a;Pi <ir rjoA.pi

-J^ CjOf^T). —------
TuZ.^ 7?-^

im:%0
^ .

hio
0^ ^ ~v^

1«/. f fey
(4VQ UA7 f.otf ?.f>> IZ.Z1
(MM< |.ot

-------W- \-------------
\UM

4* ’^1 (-0?
------wX ■ W F-------

<!?«.
----- * F*C/ /------

iLAt
lH<f 6.K.? f.O^

—M-S-C«-/-------- -

ff.fiz
<-5b6- i.»?- A?

------ 2E---- 1—f-----—
—|i » --------- -

n.az
/<Ar 76.g»fe Kof ^.fv

—f-f-*-**-^------

//.fil

1 L10R4u3L-
---- »• r—

1A1 1 ^3

—J-fc* f-----------

^6"" ■' . ■ ■■ ' - • V > '

KtiT - \?.3o ■ YO.foM?: rt.O - 14. A<^
Jf30 ■ 1.51- vo-.n

—1-------- ----------------

/i?.Z3
_^j^i A.<0 /7.28_.

/<t/n _:?_4JL_ n.n . tnA<^
y.<V< ' ft ;n •»

-----
lf.73

jr<n Q.5'31 . O.ft i+i<h<W^ /f:72

^
|1« i

—i-f—------
—Iff 1—1^----------

e^>5^MPc€J n>:&

9^s.r_i> if *p Cfious
r A*^Die A.

=MCS1-■

^ T^5 ----

.:-‘L

4zC5«j:iZ

I



■■'! !■

9*
27<Trt4^0^7- 

1 ^A*A.p« r*joA.a^ -79
——\-

1.7*'

klO

—w-l—^------

-42^4^—
3:?. m« i4.ti^

f4t(ft': ^•ot^ 2. ft cri I2.Z1
mnC Lot 3:0
H<p ' I.Of 2.7

---------»■ ■-T.^ f--------------

lh$)
N« 0.l7 /.ot U< f/.8z;
i<ao- I.»t Z 3

-----—»^(----
5Tt3 /^02

\<t^ Ldf 2./. (rm
M^Sb-U“' (5>t

-----------r. 1 :r—
C^6B^t^2:=a4i7_

<5^ ^>4* ■^ ■; ■ . ' -

- • .‘ •' •»

/Cfir ?.30 •
----------

<<5.{,M2. ‘6.0 • 14.09 IZ.99'
- /^:0 23 ^

. 0.0 Iz^
----- 1- 1

f.Cp3 V).n - m99 ‘l/vC.7
7.<v<

^ —1------

irt.^3 o» .r> ■> +19.99 lit 3

/«o
i TT*—*------

0.^3 J . 6.0 . 11:72.
/<'T< ■

"<.» »Tj1jGj ji3a5eH!U
m^- Ih7^

------------1—|M ------------

> ((£'/<!< e.209V

■rs t£^L/AJL

<^rr£<;
JLfiOUS^
T

jc^MJm
pif A

I'uibAii

‘7(3'*'

^AiA-yZJ^

Ji:5c
ioi^
lO^G

JitO—!-^l^
il/lsL

7»;

IfiL.

|^k?!ikp^ J4 lofc jACai^hskbs
o><4> 0

d^i_l:Z5L
_OX2^!M3__iMi

'1 ‘'.

!,^ir ^
ij<4^ L4-Ftii^< U,

.oiLc:£>i.
''■••' ■' __1:__l:i-1-

i i

- J"^’V<



I'i

‘li

duhf *
lif

■

doMO. Jms&-
JTimO*

liMr^ i.53 (5.0 i/./yj’

iiH<- (D-0
tKf),.

>---
^.3RT • : 6.n .

■ ■ ---------------

u«. • n.f) , .i/v.<;o

*-V- ;'«.♦

oJtiusi
■ ' .^. ; •

rzsbM-d^
' f j-> , ».»

&>43-l ■
■ r '

i7in
: or. c

(a «do^
-f>.' •-

2j ;?jvf

|2.V<

- w » y

j5.y3Z_ 0.0
A^.f)

—»■ . f—
-X^-2- 4.^

17WOk /» o.e-
r»~'——

!?>(<' . o.n
(o(A rt.MXC

---------------
9-y?

,^AMr^lL:C ? <t \Z<\ iKCiJilJ l5b‘f*C^ tt3!r&Sl‘^(
M-f f--------

/^-Aiifijgt^jr° i^r
rl ►AAl -'V--- =---

v'i>‘^iSiMsX
-Vbc^

^i4f-p~tc

—g^faiCTw^c

icsj^a^
T n-C/v»i

iii_«/^|^ A>l V
-HAV^c?^_g;

i5fitUipi' Pv /y)03^ Xtj£U.
: »■ ■• - *

b
Jr-

LCL SAH-

£3:5^
&r-i£ji S- ^ s^ -Zm

UlbGL_A.o

CjOJt£D»Ai.l^i^ _jOkL

S“

^9

di\t>

fSi-d^U

ij4 /j»|i^(J^*>

^7.1

izAL.
•«•■ •>*

Jzjfc

liei

•S.-',^, ;-V ‘ . •'



-M^b^
‘I* 7

52^0^ Ji7C'-
J ‘ ^

^ »^'’ f%7 A.gA/^< •t>&tJ^o)
' . ’ '

^Fuz&i
n« ■-

TJ.rt. .
6.o>

r *
(DAf) '

1 jm rr »dj

a,i%
n-hn C,.OPi O.O /5f?7
l%^<, o.9r> - n.o

^ ''i
A3,^?

i\Mn . YD.^n <^-<y i^iH
^AMfLCj
-4*^CLAri

—
t P>5>5>^

ip'fLui.^

5a
uitCp^AfigT7^-<

l/SaA^Vjf

•1 ' / J -

-------

gggvl f figt-^O i-i 1-»^--—=•—«—
. »

•■ ■■

€: /TP f' *7 3- .. X , V ■ " .

|lffir^
1 1 1

I.Mn o.n \tM7
infs'

—F' f' ■'. ■'"

<5,.M3 I.H-X t^..n ^ItP YZ.tD^)
fM2n L3^ t.Hi n.n f2.nn
HZ< i.no tf>.o '. rl.fin n.<?<9

|,M 3a I.Hd C'-o
——

/^.fn
----------------- #~rX------

tn^v r.M/o f?;io

> N X

* ••

^>2oy^

^aa«?u?: />r fi? ArlZA^Zj: .X

H« /./)*/ ✓y9./^ V Z Y? .
/4'K

^ 7^----- ---- 1 f-------

f.Ot <3>.r) 2.7< [t.J^
<D l.0( r).e'

[£t< (irtf fl./o 7.r< flX7
^MfiviV 5J7 (JM A4.

■:/r-.m

:5 '' '".. -'x



, , ..rt;v .../'i^.'-.i-iC^^o

32^ a-‘^c^-'T^Lf i/7 V" <4 f./vr«_iT'-
1 ^

•J. .V**’

'
1 '• * i •

If )£A'Thf •j . Wf/.* ToSUAZ
0 j >■ ' ■ . ■ ■■■ ■■ ;-■. '. ■ -* •* >.-.‘ .

^Ja>xjLA^
'liifcS i.

_ •

■<^Aii:g:gi 

^pU^if /V

£Lk_tkA?
xjAeief
^Tr.s:«

» x/tp/:

1C 1 i*7 7

»<

^gg i Q.
Ta ,- Jr

_s-^
> <

>.'. '
'•H

■•■; ;

: rtfT 1?A*MlJ*7

2-3 _3.<^—
il/)?jC

T ' 
-jC?.Z7 Lrt7 )K^r
^.»n ' /n.A'!^ /O.O. . //.<«?

—wnw-----
Yl.«

l03^ /o.O? ^.n //.45
} A»/A A _/«>'7

-- -----------
O.f) 2.75 //.V9

^A'MjPi^
----- %^--«—1—i-----

t<tN'OC,V. «1‘3-Si2> 2 ’f/!)/
—1—" ' ----- " i

/If All
*-w

IM<
^ l^"X \ l-

/.r; /T./D /l.ftA. !n.<fn
ill< /.o<^ n,ii —»-v-| ------- 1

l(2o /« rt"^
-------l-£-se—1-------

I'lf 0.0 OrO0 (1.0)
(p.\%

------ l-y-l 1------------

Ml r).(0 <5.(9«) /l.0<

de?MX J^'O ON \oc

, S*"- /.y.;

J^X^JL.

£Xi>^LS-Bk

■■■



: !ii'

-Cstpsli-h if?
r_ _f—C»<^ — ___

-p'M ■TT>*JR.

Z.“?d, - IZ MC^ 
//.«f

IHlff J.*4f
- ~u

/.
iH^*r -JkJ{L_ UVrt —

<9.0
-------Sw-l^.^g/g—

N*/ft l.^fO (^.n
----

rt.lT-
-------LU-^J.------

/^ tn •
-----L/ 7-
' diM"'

■ ’
.JVjn -----—

/9:r«o
- —lA#-/-- -

4^-- G.n
• 1----- 9 L>* —

\lJi7

s^-4JhA
■ — ■

—1 (•! - —-

LjseXZA^I2.A- 23P——
A.n; ;.67. fO-Pi?.

15’Hf)
-e*ii__a£L. O.S'f
(J.'T'JR <5-rt

—f-**—«.«—

laA^j
KH< -4^' rT.o

'**^<77—

jS^ I —-----
rt.<^

——1-^—

/!>.*< Pi
—* C/» AC/----

/<? 477

6 79? ^jT\-
——\ ,., ■_

—lyf^jyj—

l0.<97>
-^A*\rC6i —w *w---- - -----V------*—•—:— --- /-t/* 74/---- L

'-2I0S___

Aidiijhigg-<g^r
•J------- _Li.

£p »xr E F?3e_
'-h^€&L\

- ^' ; » • ' •
••; ' } • •. . •

■'!■' ‘ •• •'

t

u ^
'm mgm

li
4A’

PK -0
;

Klh

?=ti/

CiC
f

se -ai -U. gjg.

r 1f <

,
Jj

V. 4

"►1?

H
(S:
‘ii-f

»-f-----

uzp
r

■ «

tok
-►

-Hj Xs

vr

Tt T )
- ■ _

Li_l
hr

U -d-
e,<^

Sa 1 /r f'v*
'fc

{—r*-

•. f>.

( \ * f ^ i .•
(.),

i;i V 1 y 1 d'

s .7 /9.< JO---^
1-^ •7
l*“‘i c \

-^>*C

J,*n

-1 . - , 1 ^if
A-f (r *f)

i) • ■ >r'-'
S $ 5::i -

KA* 2, 7vi5" '

1M-.< , 5Z fVn 1

*?L<ds" 7^
0.i

/

TJA-/£#
•■;

<V. 76
KA-I

/
-

1 -

’•ill
:'r'

,il'

51:
•'ll '■

I
, . ''i

i.:' ,;



:!ii

1^ 1

-3Z5bM ?S
-7 !r3 ^7 •■>

iO^Ut, to ^ - • ' •' • ■ . ;,

------ jcpo
LfCN/t?)

^------

Ca/i-Zi
___

' ? ..•' ’
• . , ,.

------ :—:— /■^**=-w*—-----------------

-iSa': *- • -*;. .• *. > ■’' 4
17

■-'

^ -'til)- ftft
VJ\7 ^ i- • »< * • • ^• • • ' -74

C/-V------------- -

____ •: 2*^
Kt4

-.X"

7/
KAii :<r- ■ n

?y.-*
__ Eft?:
—^

i&p
!g,5___ ^7J7-
31

a-__ 3*>
'-*-/---------- -

-<v •tZ»5^*’; 5l____L_-JSA^Zt:___
^--------

7.2
_nm 7

^ r .,

/fV • -
____^ r^tD.

-----------
7ti>’ ■'

__m^3
SUcg----- !-------- -

5<r ■
m.^kL.,. . ------- tAy^H —-—

% 4»!

—Ei^-4
EA-;

(,9__________
J^- -------1

^..n •
3___

----- c?-*-'
JM.:

\/i/--------------

-__ Mi^ 2:____ */n./
UV----- ------------

ft_____ A<;?fl V
___Mf^'tr

------------ Sm/ v- V ^>-^p/—_:------------------

!4-ya—----- 1

S



^HD

October 10, 2017 Reference No. 032504

Mr. Howard Caine
United States Environmental Protection Agency 
Region V (SR-6J)
77 W. Jackson Boulevard 
Chicago, Illinois 
60604

Dear Mr. Caine:

Re: Progress Report No. 140
Groundwater and Landfill RD/RA
Reporting Period: July 1 through September 30, 2017
Rasmussen Landfill (Site), Livingston Co., Michigan

1. Introduction

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil Action 
No. 92 40071. This report summarizes the activities performed during the reporting period and describes 
the activities to continue or which are scheduled to start during the next reporting period.

2. Activities Performed During this Reporting Period

2.1 Operation and Maintenance

The quarterly round of groundwater elevations were measured on September 27, 2017. The 
corresponding groundwater contour map is provided on Figure 1.

GHD collected quarterly groundwater samples on September 6-7 and September 11-13, 2017, for the 
Groundwater Remediation Monitoring Program. The results from these samples are discussed below.

2.2 Reports

Quarterly Progress Report No. 139 was submitted to USEPA and Michigan Department of Environmental 
Quality (MDEQ) on July 10, 2017.

3. Summary of Findings

Third Quarter 2017 Groundwater Quality Monitoring

The results of the third quarter 2017 sampling are provided in Tables 1 through 4. Figure 2 is a Site 
location map showing the wells included in the quarterly Groundwater Remediation Monitoring Program 
and the annual Landfill Monitoring Program.

GHD
200 West Allegan Street Suite 300 Plainwell Michigan 49080 1397 USA 
T269 685 5181 F269 685 5223 W www.ghd.com

CMmi IMISO 9001
iiictiiHKiae orsiCK



During the third quarter 2017 sampling, six of the 25 monitoring wells sampled had Compounds of 
Concern (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking Water 
Cieanup Criteria (RDWCC).

Specifically, the six monitoring wells with COCs exceeding RDWCC are:

• CRA-RA-22 4.0 pg/L vinyl chloride

• CRA-RA-24 4.5 pg/L vinyl chloride

• CRA-RA-26S 69 J pg/L trichloroethene

• CRA-RA-27 9.9 pg/L vinyl chloride

• CRA-RA-30 4.4 pg/L vinyl chloride

• CRA-RA-33 3.2 pg/L vinyl chloride

The concentration of vinyl chloride in the groundwater samples collected from CRA-RA-33 increased from 
1.3 pg/L in the second quarter of 2017 to 3.2 pg/L in the third quarter. Since CRA-RA-33 was installed in 
June 2015, the concentration of vinyl chloride has ranged from 1.1 pg/L to 4.4 pg/L. The other five 
monitoring welis had COCs above RDWCC during the second quarter 2017 sampling event.

GHD collected the annual Rasmussen residential water well sample in the third quarter 2017. No COCs 
were detected.

Lower Aquifer monitoring well RA-MW-47 serves as a sentry well for the Lower Aquifer. An annual 
groundwater sample was collected from RA-MW-47 during the third quarter 2016 sampiing. No COCs 
were detected in the groundwater sample collected from this well.

COC Contours

The Rasmussen Site Remediation Group (RSRG) provides contour maps of current COC distribution 
foliowing completion of the third quarter sampling. GHD prepared an update of COC distribution based on 
data collected in 2017. The 2015 COC plume map is provided on Figure 3. Figure 4 provides a COC 
plume map based on the data collected in 2017. There were minor changes in the concentration of COCs 
in 2017 as compared to 2016, as follows;

Vinyl Chloride

Monitoring
Well

03 2016
Result (ug/L)

03 2017 
Result (pg/L)

CRA-RA-22 3.3 4.0

CRA-RA-24 4.9 4.5

CRA-RA-27 9.1 9.9

CRA-RA-30 3.3 4.4

032504Cain»^2



m
Monitoring
Well

CRA-RA-33

CRA-RA-35

81-4

PZ-104

Q3 2016 Q3 2017
Result (|Lig/L) Result (ng/L)

2.8

1.1

1.6

ND(I.O)

3.2

ND(I.O)

2.0

1.0

(D)- duplicate sample

The concentration of vinyl chloride at CRA-RA-24 and CRA-RA-35 decreased slightly in 2015, while 
concentrations of vinyl chloride increased slightly at 81-4, CRA-RA-22, CRA-RA-30 , CRA-RA-27, 
CRA-RA-33 and PZ-104.

Trichloroethene

Monitoring Well Q3 2016 Result Q3 2017 Result
(pg/L) (pg/L)

CRA-RA-23D 2.1 1.5/1.6 (duplicate)

CRA-RA-26S 78 69

The trichloroethene concentrations decreased slightiy in the groundwater samples collected from 
CRA-RA-23D and more significantly in the groundwater samples collected from CRA-RA-26S.

Trend Analysis

GHD completed trend analysis for benzene, trichloroethene and vinyl chloride groundwater data from 
monitoring wells included in the Groundwater Remediation Monitoring Program and the Annual Landfill 
Monitoring Program. Statistical analysis of concentration trends over the last eight quarterly monitoring 
events was completed using the Mann-Kendall Trend Test to provide insight into recent changes in COC 
concentrations. Tables 5 through 7 provide a summary of the trend analyses. No increasing trends were 
observed.

A total of 99 data sets (3 parameters x 33 wells) were analyzed. Eighty five data sets (86%) did not 
include detectable concentrations and another three data sets (3%) included more than 50% non-detects. 
These data sets are not suitable for trends analysis. Of the remaining 11 data sets, eight exhibited no 
trend and three data sets were decreasing, as follows;

Compound
Trichloroethene 
Vinyl Chloride 
Vinyl Chloride

CRA-RA-23D
CRA-RA-24
CRA-RA-35

032504Caine-52



0H0

Trend analysis indicated that benzene, trichloroethene, and vinyl chloride concentrations have remained 
stable or decreased over the last two years at all monitoring points analyzed.

4. Problems Encountered

None encountered.

5. Corrective Measures to Rectify Problems

None required.

6. Contacts and Significant Correspondence with Pubiic 

Representatives

Communication Date
Quarterly Report July 10, 2017

Emails September 18, 2017

Subject of Correspondence/Discussion
Report No. 139 submitted to H. Caine (USEPA) 
and K. Krawczyk (MDEQ)
H. Caine (EPA) and B. Bartholomy coordinating 
Site visit

7. Pianned Upcoming Activities/Schedule

Activities planned for the fourth quarter of 2017 include:

• Continue the operation of ozone sparging system

• Continue to monitor for the presence of ozone at each sparge vault

• The fourth quarter 2017 groundwater sampling event is scheduled for the week of November 20, 2017

• The wells to be sampled in the fourth quarter of 2017 are listed in Table 8

032504Caine-52
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Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly,

GHQ

J '/I
.0''^—^>'^art Bartholomy 

AJD/cb/52 

End.

cc: Mike Stoelton, JCI
Colleen Liddell, Ford 
Karyllan Dodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Honigman
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Table 1

Analytical Results - Northern Plumes 
Rasmussen Landfill Site 

Livingston County. Michigan

Page 1 of 1

rametar 1,1,1 -TRICHLOROETHANE
Jmts 
NCC (1)

uo/L
200

1,2-OICHLOROETHENE
rroTALi

UO/L
70(2)

non.
13,000

4-METHYL-2-
PENTANONE

UQIL
1.800

acetone

UO/L
730

UO/L
5

CHLOROBENZENE

uoA.
100

ETHYLBENZENE

ua/L
74

METHYLENE
CHLORIDE

uo/L
5

uqH
790

TRICHLOROETHENE

UO/L
5

VINYL
CHLORIDE

UQ/L
2

XYLENES
fTOTAU

UO/L
280

ND(1 0) ND(1 0)
ND(10) ND(10) 11

ND(1 0) ND(1 0) ND(1 0) ND(1 1} ND(1 0)
ND(10) 49

ND(1 0)
ND(1 0) ND(1 0)

ND(10) NO(10) ND(10)
ND(1 0) ND(1 0) ND(1 0) ND(1 1) NO<1 0) ND(1 0)

36
ND(1 0)ipl/catt

ND(1 0) ND(1 0)
ND(10) ND(10) ND(10)

ND(1 0) ND(1 0) ND(1 0) ND(1 1) ND(1 0) ND(1 0)
36

ND(1 0)
ND(1 0) ND(1 0)

ND(10) ND(10) ND(10)
ND(1 0) ND(1 0) ND(1 0) ND(1 1) ND(1 0) ND(1 0)

26
ND(1 0)

hanpB ND(1 0) ND(1 0)
ND(10) ND(10) ND(10)

ND(1 0) ND(1 0) ND(1 0) ND{1 1) ND(1 0) ND(1 0)
40

Up 1 4 uo/L
ND(1 0)

ND(1 0) ND(1 0)
ND(10) ND(10) ND(10)

ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
48

ND(1 0)
ND(1 0) ND(1 0)

ND(10) ND(10) ND(10)
ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)

47
ND(1 0)

ND(1 0) ND(1 0)
ND(10) ND(10) ND(10)

ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
44

ND(1 0)
'lanae ND(1 0) ND(1 0)

ND{10) ND(10) ND(10)
ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) NCX1 0)

45

Up 0 t uo/L
ND(1 0)

ND(1 0) 
ND(1 0) 
ND(1 0) 
ND(1 0)

1 1 
1 1

ND(1 0) 
ND(1 0)

ND(10) ND(10) ND(10) ND(10) ND(10)
ND(10) ND(10) ND(IO) ND(10) ND(10)
ND(10) ND(10) NO(10) ND(10} ND(10)
NO(IO) ND(10) ND(10) ND(10) ND(10)

____________________________ __ __________ Stable, all Non-Detect

ND(1 0) 
ND(1 0) 
ND(1 0) 
ND(1 0)

ND(1 0) 
NO(1 0) 
ND(1 0) 
ND(1 0)

ND(1 0) 
ND(1 0) 
ND(1 0) 
ND(1 0)

ND(1 0) 
ND(1 0) 
ND(1 0) 
ND(1 0)

1 1
ND(1 0) 
ND(1 0} 
ND(1 0)

ND(1 0) 
ND(1 0) 
ND(1 0) 
ND(1 0)

ND(1 0)
31 ND(10) ND(10) NDdO)

ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0)

26 ND(10) ND(10) ND(10)
ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(I 0) ND(1 0) ND(1 0) ND(1 0)

ND(1 0)
26 ND(10) ND(10) ND(10)

ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(I 0) ND(1 0)
ND(1 0)

36 ND(10) ND(10) ND(10>
ND(1 0) ND(1 0) NO(1 0) NO(1 0) NDO 0) ND(1 0) NDO 0) ND{1 0)

ND(1 0) ND(1 0)
ND(10) ND(10)

NO(10) ND(10) ND{10)
Not sampled, Insufficient water in well

ND(1 0)
ND(10)

ND(1 0) ND(1 0) ND(1 0) NDO 0)

ND(1 0) ND(1 0)
ND(10) ND(10)

ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) NDO 0) NDO 0)
ND(t 0) ND(1 0)

ND(10) ND(10)
ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) NDO 0) NDO 0)

Stable, all Non-Detect

ND(1 0) ND(1 0)
ND(10) NDOO) NDOO)

ND(1 0) ND(1 0) ND(1 0) NDO 0) NO(1 0) NDO 0)
37

NDO 0)otieate
ND(1 0) NDO 0)

ND(10) ND(IO) ND(10)
NDO 0) ND(1 0) ND(1 0) NDO 0) ND{1 0) NDO 0)

36
NDO 0)

NDO 0) NDO 0)
NDOO) NDOO) NDOO)

NDO 0) ND(1 0) NDO 0) NDO 0) NDO 0) NDO 0)
35

NDO 0)
NDO 0) NDO 0)

NDOO) ND(IO) NDOO)
NDO 0) ND(1 0) NDO 0) NDO 0) NDO 0) NDO 0)

35
NDO 0)

NO(1 0) ND(1 0)
ND(10) ND(IO) ND(10)

ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
44

ND(1 0)

ND(1 0) NDO 0)
NDOO) NDOO) NDOO)

NDO 0) NDO 0) ND(1 0) NDO 0) NDO 0) NDO 0) NOO 0) ND(1 0)
NDO 0) NDO 0)

NDOO) NDOO) NDOO)
NDO 0) ND(1 0) ND(1 0) NDO 0) ND(1 0) NDO 0) NDO 0) NDO 0)

ND(1 0) NDO 0)
ND(10) NDOO) NDOO)

NDO 0) ND(1 0) ND(1 0) ND(1 0) NDO 0) ND(1 0) NDO 0) NDO 0)
NDO 0) NDO 0)

NDOO) NDOO) NDOO)
NDO 0) ND(1 0) ND(1 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0)

Stable, all Non-Detect

ND{1 0) NDO 0)
NDOO) N0(10) NDOO)

NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) ND(1 0)
NDO 0) NDO 0)

NDOO) NDOO) NDOO)
NDO 0) ND(1 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0)

ND(1 0) NDO 0)
NDOO) ND(IO) NDOO)

ND(1 0) ND(1 0) NDO 0) ND(1 0) ND(1 0) NDO 0) ND(1 0) ND(1 0)j/fcafe
ND(1 0) ND(1 0)

NO(tO) ND(10) ND(tO)
ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) NDO 0) NDO 0)

ND(1 0) NOO 0)
ND(IO) NDOO) NDOO)

NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0)
Stable, all Non-Detect

NDO 0) NDO 0)
ND(IO) NDOO) NDOO)

NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0)
12

NDO 0)
NDO 0) NDO 0)

NDOO) NDOO) NDOO)
NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NOO 0) NDO 0)>flC8fe

NDO 0) NDO 0)
NDOO) NDOO) NDOO)

NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) 1 0 NDO 0)
NDO 0) NDO 0)

NDOO) NDOO) NDOO)
NDO 0) NDO 0) NDO 0) NOO 0) NDO 0) NDO 0) ND(1 0) NDO 0)

ND(1 0) ND(1 0)
NDOO) NDOO) NDOO)

ND(1 0) NDO 0) NDO 0) NDO 0) NDO 0) ND(1 0) NDO 0) NDO 0)illcate
NDO 0) NDO 0)

ND(IO) NDOO) NDOO)
NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0)

Stable, all Non-Detect

NDO 0) NDO 0)
ND(IO) NDOO) NDOO)

NDO 0) NDO 0) ND(1 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0)
NDO 0) NDO 0)

NDOO) NDOO) ND(IO)
NDO 0) NDO 0) NDO 0) ND(1 0) NDO 0) NO(l 0)

NDOO)
NDO 0)

NDO 0) NDO 0)
NDOO) ND(IO) NDOO)

NDO 0) NDO 0) NDO 0) NDO 0) NOO 0) NDO 0) NDO 0) NDO 0)
NDO 0) NDO 0)

NDOO) NDOO) ND{10)
ND(1 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0)anoe Stable, all Non-Detect

NDO 0) NDO 0)
NDOO) NDOO) ND(10)

NDO 0) NDO 0) NDO 0) NOO 0) NDO 0) NDO 0) NDO 0) NDO 0)
NDO 0) NDO 0)

NDOO) NDOO) NDOO)
NDO 0) NDO 0) NDO 0) NOO 0) NDO 0) NDO 0) NDO 0) NOO 0)

NDO 0) NDO 0)
NDOO) NDOO) ND(10)

NDO 0) NOO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) ND(1 0)
NDO 0)

NDOO) NDOO) NO(IO) ND(IO)
NOO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NOO 0) NDO 0)inae Stable, ell Non-Detect

NDO 0)
23 NDOO) NDOO) NDOO)

NOO 0) ND(1 0) ND(1 0) NDO 0) NDO 0)
NDOO)

ND(1 0) NDO 0)
NDO 0)

26 NDOO) NDOO) NDOO)
ND(1 0) NDO 0) NDO 0) NDO 0) NDO 0) NOO 0) 1 0 NDO 0)

ND(1 0)
26 NDOO) NDOO) ND(10)

NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) NDO 0) 1 0 NDO 0)



Table 2
Page 1 of 1

Analytical Results - PDSLD Area Plumes 
Rasmussen Landfill Site 

Livingston County, Michigan

ETHANE 1,2-DICHLOROETHENE
(TOTALl

ugfL
70(2)

2-BUTANONE 4-METHYL-2- ACETONE BENZENE CHLOROBENZENE ETHYLBENZENE METHYLENE 
PENTANONE CHLORIDE

pg/L iig/L pgfi- pg/L pg/L pg/L pg/L
13,000 1,800 730 5 100 74 5

TOLUENE TRICHLOROETHENE VINYL CHLORIDE XYLENES (TOTAL)

pgfL
790

pg/L
5

pg/L
2

pg/L
280

ND(3 3)
ND(2 9)
ND(2 5)
ND(3 3)

ND(33)
ND(29)
ND(25)
ND(33)

ND(33)
ND(29)
ND(25)
ND(33)

ND(33)
ND(29)
ND(25)
ND(33)

ND(3 3)
ND(2 9)
ND(2 5)
ND(3 3)

79
75
72
78

Up 6 pg/L

ND(3 3)
ND(2 9)
ND(2 5)
ND(3 3)

ND(3 3) 
ND(2 9) 
ND(2 5) 
ND(3 3)

ND(3 3)
ND(2 9)
ND(2 5)
ND{3 3)

ND(3 3)
ND(2 9)
ND(2 5)
ND(3 3)

ND(3 3)
ND(2 9)
ND(2 5)
ND(3 3)

ND(3 3)
ND(2 9)
ND(2 5)
ND(3 3)

ND(3 3) ND(33) ND(33) ND(33) ND(3 3) ND(3 3) ND(3 3) ND(3 3) ND(3 3) ND(3 3) ND{3 3) ND(3 3)
ND(2 0) ND(20) ND(20) ND(20) ND(2 0) ND(2 0) ND(2 0) ND(2 0) ND(2 0) ND(2 0) ND(2 0) ND(2 0)
ND(2 5) ND(25) ND(25) ND(25) ND(2 5) ND(2 5) ND(2 5) ND(2 5) ND(2 5) ND(2 5) ND(2 5) ND(2 5)
ND(2 0) ND(20) ND(20) ND(20) ND(2 0) ND(2 0) ND(2 0) ND(2 0) ND(2 0) ND(2 0) ND(2 0) ND(2 0)

ND(1 4) ND(14) ND(14) ND(14) ND(1 4) 41 ND(1 4) ND(1 4) ND(1 4) ND(1 4) 1 22 1 ND(1 4)
ND(1 4) ND(14) ND(14) ND(14) ND(1 4) 43 ND(1 4) ND(1 4) ND(1 4) ND(1 4) ND(1 4) ND(1 4)
ND(1 8) ND(10) ND(10) ND(10) ND(1 8) 46 ND(1 8) ND(1 8) ND(1 8) ND(1 8) ND(1 8) ND(1 8)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) 46 ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 7) ND(20) ND(20) ND(20) ND(1 7) 37

Dovrn 9 pq/L
ND(1 7) ND(1 7) ND(1 7) ND(1 7) ND(1 7) ND(1 7)

ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)

stable, all Non-Detect

ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)

L
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)

nteria for 1,2-dichloroethene isomers The cntenon tor Irans 1,2-dichloroethene is 100 pg/L



Table 3
Page 1 of 1

Analytical Results - Southern Vinyl Chloride Plume 
Rasmussen Landfill Site 

Livingston County, Michigan

1,2-DICHLOROETHENE
(TOTAL)

Mg/L
70(2)

2-BUTANONE

pg/L
13,000

4-METHYL-2-
PENTANONE

pg/L
1,800

acetone benzene chlorobenzene ethylbenzene

nan-
730

pg/L
5

pg^L
100

pg/L
74

METHYLENE
CHLORIDE

pg/L
5

TOLUENE

pg/L
790

TRICHLOROETHENE

pg/L
5

VINYL XYLENES
CHLORIDE (TOTAL)

pg/L
2

pg/L
280

ND(1.0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1.0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1.0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1.0) ND(1 0) ND(1.0)

ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1.0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1.0) ND(1 0) ND(1.0) ND(1 0) ND(1 0) ND(1 0) 1 2 ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(I.O) ND(1 0) ND(1 0) ND(I.O)

Down 0.2 gg/L
ND(I.O)

ND(1 0) ND(10) ND(10) ND(10) ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(I.O) ND(1 0) ND(1.0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(I.O) ND(1 0) ND(1.0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)

Stable, all Non-Detect

Down 0 3 ug/L

1 5 ND(10) ND(10) ND(10) ND(1.0) ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 8.6 ND(1 0)
1 9 ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1.0) ND(1 0) 86 ND(I.O)
25 ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1.0) ND(1 0) ND(1 0) ND(1 0) 12 ND(1 0)
22 ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 99 ND(1 0)

Down 2.1 ug/L

ND(1 0) ND(10) ' ND(10) ND(10) ND(I.O) ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1 0) ND(I.O) ND(1 0) ND(I.O) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1 0) ND(1 0) ND(I.O) ND(1.0) ND(1 0) ND(I.O)
ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1,0) ND(I.O) ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1 0)

Stable, all Non-Detect

ND(1.0) ND(10) ND(10) ND(10) 1.9 ND(1 0) ND(I.O) ND(1 0) ND(I.O) ND(1 0) 1 44 1 ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) 1 9 ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1 1 ND(1 0)
ND(I.O) ND(10) ND(10) ND(10) 1.5 ND(1.0) ND(I.O) ND(1 0) ND(1 0) ND(1 0) 1 3 ND(1 0)
ND(I.O) ND(10) ND(10) ND(10) 1.6

Up 0 1 pg/L
ND(1 0) ND(I.O) ND(I.O) ND(1 0) ND(1 0) I 3.2 I

Up 1 9 gg/L
ND(I.O)

ND(I.O) ND(10) ND(10) ND(10) ND(1 0) ND(I.O) ND(1 0) ND(1 0) ND(I.O) ND(1 0) 1 7 ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1 7 ND(I.O)
ND(1 0) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1 0) ND(I.O) ND(1 0) ND(1 0) 1 7 ND(I.O)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1.9 ND(1 0)
ND(I.O) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 20

Up 0 1 gg/L
ND(I.O)



Table 4

Analytical Results - Southern TCE Plume 
Rasmussen Landfill Srte 

Livingston County, Michigan

Page 1 of 1

Volatile Organics
•DICHLOROETHENE

(TOTALI
gg/L
70(2)

2-BUTANONE

gg/L
13,000

4-NIETHYL-2-
PENTANONE

gg/L
1,800

ACETONE

gg/L
730

BENZENE

gg/L
5

CHLOROBENZENE

gg/L
100

ETHYLBENZENE

gg/L
74

METHYLENE
CHLORIDE

gg/L
5

TOLUENE

gg/L
790

TRICHLOROETHENE

gg/L
S

VINYL
CHLORIDE

gg/L
2

XYLENES
(TOTAL)

gg/L
280

ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1 7 ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1 7 ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1 3 ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1 3 ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 21 NO(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1 5 ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) 1 6 ND(1 0) ND(1 0)

Down 0 5 (jg/L

ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)
ND(1 0) ND(10) ND(10) ND(10) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0) ND(1 0)

Stable, all Non-Detect

ND(3 3) ND(33) ND(33) ND(33) ND(3 3) ND(3 3) ND(3 3) ND(3 3) ND(3 3) 76 ND(3 3) ND(3 3)
ND(4 0) ND(40) ND(40) ND(40) ND(4 0) ND(4 0) ND(4 0) ND(4 0) ND{4 0) 75 ND(4 0) ND(4 0)
ND(5 0) ND(50) ND(50) ND(50) ND(5 0) ND(5 0) ND(5 0) ND(5 0) ND(5 0) 98 ND(5 0) ND(5 0)
ND(3 3) ND(33) ND(33) ND(33) ND(3 3) ND(3 3) ND(3 3) ND(3 3) ND{3 3) 69 J

Down 29 gg/L

ND(3 3) ND(3 3)

2-dichloroethene isomers The aitenon for trans 1,2-dichloroethene is 100 gg/L



Table 5 Page 1 of 1

Bezene Concentration vs. Time Trend Tests Results 
for Current Monitoring Data (Last 8 Data Points) 

Rasmussen Landfiil Site 
Livingston County, Michigan

Weii

Benzene
Mann-Kendali Trend test

Number of Percent 2017
Samples Non-Detect Statistic Probabiiity Conclusion

2016
Conciusion

81-4 8
81-8 8
CRA-RA-2D 8
CRA-RA-5 8
CRA-RA-6S 8
CRA-RA-7 8
CRA-RA-8 8
CRA-RA-18 8
CRA-RA-19S 8
CRA-RA-22 8
CRA-RA-23D 8
CRA-RA-24 8
CRA-RA-25 8
CRA-RA-26D 8
CRA-RA-26S 8
CRA-RA-27 8
CRA-RA-28 8
CRA-RA-29 8
CRA-RA-30 8
CRA-RA-31 8
CRA-RA-32 8
CRA-RA-33 8
CRA-RA-34 8
CRA-RA-35 8
CRA-RA-36 8
CRA-RA-37 8
EB-PZ-4 8
PZ-104 8
PZ-106 8
RA-MW-28 8
RA-MW-47 8
Stanley Rasmusser 8
TEMP-PZ-2 8

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0 621

No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No trend identified 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results

No detected results 
No detected results 
No detected results 
No defected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 

Over 50% non-detects 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
Decreasing Trend 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results 
No detected results

Notes

Mann-Kendall Test Statistic sum of the signs of all possible pair-wise data comparisons
Probability of Significance for 95 percent confidence, a P-value equal to or below 0 05 is required
A 90 percent confidence was used for datasets with 4 observations A P-value equal to or below 0 1 is required

GHD 032504Caine-52-TOs5-7



Table 6 Page 1 of 1

Trichloroethene Concentration vs. Time Trend Tests Results 
for Current Monitoring Data (Last 8 Data Points) 

Rasmussen Landfill Site 
Livingston County, Michigan

Trichloroethene
Mann-Kendall Trend test

Well

81-4
81-8
CRA-RA-2D
CRA-RA-5
CRA-RA-6S
CRA-RA-7
CRA-RA-8
CRA-RA-18
CRA-RA-19S
CRA-RA-22
CRA-RA-23D
CRA-RA-24
CRA-RA-25
CRA-RA-26D
CRA-RA-26S
CRA-RA-27
CRA-RA-28
CRA-RA-29
CRA-RA-30
CRA-RA-31
CRA-RA-32
CRA-RA-33
CRA-RA-34
CRA-RA-35
CRA-RA-36
CRA-RA-37
EB-PZ-4
PZ-104
PZ-106
RA-MW-28
RA-MW-47
Stanley Rasmussei
TEMP-PZ-2

Number of Percent 
Samples Non-Detect Statistic Probability

2017
Conclusion

2016
Conclusion

8 100% .. „ No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% — — No detected results No detected results
8 0% -21 0013 Decreasing Trend Decreasing Trend
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 0% -11 0.212 No trend identified No trend identified
8 100% - — No detected results No detected results
8 100% - — No detected results No detected results
8 100% - - No detected results No detected results
8 100% — — No detected results No detected results
8 100% — — No detected results No detected results
8 100% - — No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% - - No detected results No detected results
8 100% — - No detected results No detected results
8 100% - ~ No detected results No detected results
8 100% - - No detected results No detected results
8 100% — - No detected results No detected results
8 100% — - No detected results No detected results
8 100% — — No detected results No detected results
8 100% — - No detected results No detected results

1 8 100% — - No detected results No detected results
8 100% - - No detected results No detected results

Notes.
Mann-Kendall Test Statistic: sum of the signs of all possible pair-wise data comparisons 
Probability of Significance, for 95 percent confidence, a P-value equal to or below 0 05 is required

GHD 032504Caine-52-Tbls5-7



Table 7 Page 1 of 1

Vinyl Chloride Concentration vs. Time Trend Tests Results 
for Current Monitoring Data (Last 8 Data Points) 

Rasmussen Landfill Site 
Livingston County, Michigan

Vinyl Chloride
Mann-Kendall Trend Test

Well
Number of Percent 
Samples Non-Detect Statistic Probability

2017
Conclusion

2016
Conclusion

81-4 8 0% 5 0.618 No trend identified No trend identified
81-8 8 100% - — No detected results No detected results
CRA-RA-2D 8 100% - — No detected results No detected results
CRA-RA-5 8 100% - - No detected results No detected results
CRA-RA-6S 8 88% - - Over 50% non-detects No detected results
CRA-RA-7 8 100% - — No detected results No detected results
CRA-RA-8 8 100% - - No detected results No detected results
CRA-RA-18 8 100% - — No detected results No detected results
CRA-RA-19S 8 100% - — No detected results No detected results
CRA-RA-22 8 0% -5 0618 No trend identified No trend identified
CRA-RA-23D 8 100% - — No detected results No detected results
CRA-RA-24 8 0% -25 0 003 Decreasing Trend No trend identified
CRA-RA-25 8 75% - — Over 50% non-detects Over 50% non-detects
CRA-RA-26D 8 100% - — No detected results No detected results
CRA-RA-26S 8 100% - - No detected results No detected results
CRA-RA-27 8 0% -1 1 000 No trend identified No trend identified
CRA-RA-28 8 100% - - No detected results Over 50% non-detects
CRA-RA-29 8 100% ~ - No detected results No detected results
CRA-RA-30 8 0% 2 0.900 No trend identified No trend identified
CRA-RA-31 8 100% - - No detected results No detected results
CRA-RA-32 8 100% - - No detected results No detected results
CRA-RA-33 8 13% -3 0.803 No trend identified No trend identified
CRA-RA-34 8 100% - - No detected results No detected results
CRA-RA-35 8 25% -23 0.006 Decreasing Trend Decreasing Trend
CRA-RA-36 8 100% - - No detected results No detected results
CRA-RA-37 8 100% - — No detected results No detected results
EB-PZ-4 8 63% - - Over 50% non-detects Over 50% non-detects
PZ-104 8 50% 5 0.583 No trend identified Over 50% non-detects
PZ-106 8 100% - — No detected results No detected results
RA-MW-28 8 100% - — No detected results No detected results
RA-MW-47 8 100% - - No detected results No detected results
Stanley Rasmussei 8 100% - - No detected results No detected results
TEMP-PZ-2 8 100% - — No detected results No detected results

Notes-

Mann-Kendall Test Statistic; sum of the signs of all possible pair-wise data comparisons 
Probability of Significance for 95 percent confidence, a P-value equal to or below 0 05 is required

GHD 032504Caine-52-Tbls5-7
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Table 8

2017 Groundwater Sampling Program 
Rasmussen Landfill Site 

Livingston County, Michigan

Quarterly Sampling - VOCs

81-4
81-8

CRA-RA-2D
CRA-RA-5

CRA-RA-6S
CRA-RA-7

CRA-RA-18
CRA-RA-22

CRA-RA-23D
CRA-RA-24

CRA-RA-26D
CRA-RA-26S
CRA-RA-27
CRA-RA-28
CRA-RA-29
CRA-RA-30
CRA-RA-31
CRA-RA-32
CRA-RA-33
CRA-RA-34
CRA-RA-35
CRA-RA-36
CRA-RA-37

PZ-104
RA-MW-28
TEMP-PZ-2

Annuai Landfill Monitoring Program - VOCs, SVOCs & Metals

(2nd Quarter)
CRA-RA-6S (included in quarterly sampling)

CRA-RA-8
CRA-RA-18 (included in quarterly sampling) 

CRA-RA-19S 
CRA-RA-20

Additional Annual Samples - VOCs

(3rd Quarter)
CRA-RA-25

EB-PZ-4
PZ-106

RA-MW-47
Rasmussen Water Supply Well

GHD 032504Caine-52-T8



Rasmussen 32504
Ozone Sparge System Inspection

h'^U.OyT'
DATE . ^ ! ?v -V 13, 7ni1. JLX' Z\ .7n\^ JtJlW h^c-Tj? Zd)3
OPERATOR SIGNATURE

Air Compressor

Output Pressure psi no iZ^ no I7JD no
Temperature F ip,^
Run Time hours 3//jT-------- 33q<' __2^____

Air Sep

Receiver Pressure psi f'T ,5^
Feed Air Pressure psi n< iZc //r / m Kf)
Cycle Pressure psi 7b iG
Holding Tank Pressure psi HL H/^ <7z- HZ. HZ.
Run Time hours //?3Z77J //sYca/,r np<(o\.9^

Air Dryer

Temp Indicator - color
__ ___________

AjZ££Ni ('a/Zre.M

Ozone Generator

Oxygen Supply, LPM > > > 1-
% 03 capacity H< W
Regulator #1 psi 3-r 7s' 3*r
Regulator #2 psi ’7r> Zj') zz
Alarm Reading ppm, 03 — - - -
Zone On 3 1 \ 1
Zone Time hours Z Z

______________
'It. 1/2.

Distribution Panei

CFM O.P 0.9^ <0,9 Oh
03 Feed Cone Ppm 03

Comments:



Rasmussen 32504
Ozone Sparge System Inspection

DATE A.;£aJ*,r Aouj^r n anT Aij£x)!>rz^T>b/9'J<epr. I,2o)T
OPERATOR SIGNATURE JortH 14 y,

Air Compressor

Output Pressure psi !2jD 12-L //'T 1 23 1 ^0
Temperature F l9-r 1^ I7<
Run Time hours H30<

Air Sep

Receiver Pressure psi iln <o
Feed Air Pressure psi IZO I7D ilx> iln
Cycle Pressure psi 20 (c*2 ~2n 20
Holding Tank Pressure psi 4-Z, •^0 H7_
RunTime hours ino(o3.3 )\‘1

Air Dryer

Temp. Indicator - color ("a)Z^<CH Ci)Z-SC\A

Ozone Generator

Oxygen Supply, LPM >
% 03 capacity H<r nrRegulator#! psi 2 7 37. HP -?r
Regulator #2 psi z<r Z*T 'Ll, •zr L7
Alarm Reading ppm, 03 - - -
Zone On 1 1 1 "L,
Zone Time hours '/t_ 1/^ >h

Distribution Panel

CFM (D.9> 0,^
03 Feed Cone. Ppm 03

Comments: 1,000 ne A4^Mr<TN^V6«^ (j, H30^



Rasmussen 32504
Ozone Sparge System inspection

DATE .^.£:i7Tr. 2<5i7-
OPERATOR SIGNATURE

,-5c^ It -5m-)'

Air Compressor

Output Pressure psi ilo iTo /Zd
Temperature F !<h\
Run Time hours Wt----- ,'To9Z

Air Sep

Receiver Pressure psi SH <5?^
Feed Air Pressure psi ilo ifn
Cycle Pressure psi K)
Holding Tank Pressure psi HT- 4Z HZ
RunTime hours

Air Dryer

Temp. Indicator - color G<ZC€>A

Ozone Generator

Oxygen Supply, LPM -f >
% 03 capacity MS'
Regulator#! psi '^1
Regulator #2 psi ■z-z Z\
Alarm Reading ppm, 03 — —
Zone On i Z ■7,
Zone Time hours '/2_ 7

Distribution Panel

CFM (0,^
03 Feed Cone Ppm 03

Comments:



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504

DATE: DATE: 2M E- Z,< , ^ DATE:
' ■ --------- 7-------------------- ^---------

WELL ID CFM @ DIST. PSI @ WELL WELL ID CFM @ DIST. PSI ©WELL WELL ID CFM © DIST. PSI © WELL
PANEL PANEL PANEL

SW-1 SW-1 (0.<?5 SW-1
SW-2 SW-2 0.<2) SW-2
SW-3 i< SW-3 O.T 11 SW-3
SW-4 0.1- K SW-4 r>.^ SW-4
SW-5 O.T- ]< SW-5 n.l' >1 SW-5
SW-6 SW-6 n.^ SW-6
SW-7 SW-7 SW-7
SW-8 — SW-8 — SW-8
SW-9 - - SW-9 — — SW-9

SW-10 - - SW-10 — — SW-10
SW-11 - - SW-11 — — SW-11
SW-12 (0.^ \< SW-12 SW-12
SW-13 SW-13 --------- *—f------------- SW-13
SW-14 - — SW-14 — SW-14
SW-15 — SW-15 ,--- — SW-15
SW-16 SW-16 — — SW-16
SW-17 SW-17 SW-17
SW-18 \Lo SW-18 11 SW-18
SW-19 n.9> \U SW-19 tC SW-19
SW-20 SW-20 0^9? .“f SW-20
SW-21 —

-■ SW-21 SW-21
SW-22 <o.P. iW SW-22 SW-22
SW-23 IH SW-23 C?.0 SW-23
SW-24 t=r SW-24 r^f SW-24
SW-25 N SW-25 SW-25
SW-26 03 SW-26 G.ft SW-26
SW-27 ‘l,3 SW-27 0.^ SW-27
SW-28 SW-28 0^9, SW-28
SW-29 > SW-29 --------- r---------- SW-29
SW-30 — SW-30 — —' SW-30



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Ln.Inspector: Signature:

Date: Thl>/1.-?>7W^ loui" 13. Zo\^
Time: .Vno f M

Weather Conditions: Huun7 Qf

Observations

Erosion-North Face: DK

Erosion-South Face: /OK

Erosion-East Face: K

Erosion-West Face: DIC

Erosion-Misc.: Q K

Storm Water Ponds:

Drainage Spillways & Outfalls: 

Roadways: <QK___________________

Vegetation: c^Ol-

Signs, Gates, & Fences: QI'C

Actions Taken:
N|riM^_____

Recommendations:
Mom



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Inspector:/^-r£;v'C

Date:,-~5A--rJsg47ftr<' K)uLn'2^! ^ Zo)>
Time: )|v<on //fM

Weather Conditions: ^X) ^

Observations

Erosion-North Face: OK___

Signature: /ah.

Erosion-South Face: OK

Erosion-East Face: Ok

Erosion-West Face: <Q)K

Erosion-Misc.: <0K

Storm Water Ponds: OK

Drainage Spillways & Outfalls: Ot<- ViZK 

Roadways: CoX.________________________

Vegetation: /)

Signs, Gates, & Fences: Of^

Actions Taken:

Recommendations:
M



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Inspector:/^^^ Signature:
^ j ii}~i -

Date: AJlJ^T \°J ZO<y
Time: |f i_______  '

Weather Conditions:

Observations

Erosion-North Face: /9 k

Erosion-South Faee: OK

Erosion-East Face: 0l‘

Erosion-West Face: (O/T

Erosion-Misc.: <f)K

Storm Water Ponds: Oi<^

Drainage Spillways & Outfalls: 

Roadways: .___________________

Vegetation: T)gV ~ LAck Or
v37

Signs, Gates, & Fenees: cQjC____________________

Aetions Taken:
O n1 O

Recommen^tions:



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Inspector: Signature:

Date:
Time: ___________

Weather Conditions: ^

Observations

/U/A__/

Erosion-North Face: <Oic

Erosion-South Face:

Erosion-East Face:

Erosion-West Face:

Erosion-Misc.: cOl'C

Storm Water Ponds:

Drainage Spillways & Outfalls: S? )Lz( 

Roadways: ^ik.___________________

Vegetation: LAc i<r

Signs, Gates, & Fences:

Actions Taken:

Recommendations:



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan

Landfill Inspection Form

Inspector: Signature:

Date: \,<^eTpK\€'>Vf^ 2
Time: /1;'

Weather Conditions: C.iuoO'P'f ^

Observations

hn— lA

Erosion-North Face: (^K

Erosion-South Face: <^|< 

Erosion-East Face: Z)K

Erosion-West Face: 0^'^

Erosion-Misc.: HK

Storm Water Ponds:

Drainage Spillways & Outfalls: 

Roadways: Z)]<____________________

Vegetation: L/\CK C)^

Signs, Gates, & Fences: <^))<

on^Action^ Taken:

Recomjmendations:

/
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